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Abstract of JP8101385 

PURPOSE: To provide a reflection type liquid 
crystal display device which is capable of 
making bright black display and screen display 
of a high contrast and, its production. 
CONSTITUTION: The main parts of this 
reflection type liquid crystal display device are 
composed of a rear surface electrode plate 1 , 
an observer side electrode plate 2 oriented to 
face the rear surface electrode plate, a sealing 
material 3 for integrating these two electrode 
plates 1 , 2 in peripheral parts and a liquid 
crystal material 4 sealed between the two 
electrode plates. In addition, the rear surface 
electrode plate 1 is composed of a glass 
substrate 1 1 , plural chromium thin films 1 2 of a 
stripe shape and rectangular aluminum thin 
films 13 formed in the positions corresponding 
to the pixel parts on the chromium thin film 12. 
The aluminum thin films 13 do not exist 
between the pixel parts and the light reflection 
of the light made incident between these pixel 
parts is suppressed by the effect of the 
chromium thin films 12 having low light 
reflectivity and, therefore, the bright black 
display and the screen display of the high 
contrast are made possible. 
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[0035] 

[Embodiment] 

Hereinafter, an embodiment of the present invention is described in 
detail with reference to the drawings. 

[0036] A main component of a reflective liquid crystal display device 
according to this embodiment includes a back electrode plate 1, an observer 
side electrode plate 2 aligned opposed to the back electrode plate 1, a sealing 
material 3 for making both of these electrode plates 1 and 2 integrate on the 
periphery, and a liquid crystal material 4 enclosed between both of these 
electrode plates 1 and 2 as shown in Fig. 1. 

[0037] Furthermore, a main component of the back electrode plate 1 includes 
a glass substrate 11 with a thickness of 0.7 mm, a plurality of chrome thin 
films (thickness; 0.05 /urn) 12 arranged in the shape of stripes (width: 200 ftm, 
pitch: 210 ^m) which are provided on the glass substrate 11 and have terminal 
portions for supplying electricity (not shown in the drawing) on each end 
portion side, and an aluminum thin film (thickness; 0.16 /*m) 13 which is 
formed in the shape of a rectangle with a side of 200 jurn and which is 
provided in a portion corresponding to a pixel portion on the chrome thin film 
12, while a main component of the observer side electrode plate 2 includes a 
glass substrate 21 with a thickness of 0.7 mm, and a transparent electrode 22 
which is made of ITO with a thickness of 0.24 jam and which is provided in 
the shape of a stripe with a width of 200 fxm and a pitch of 210 fxm (a stripe 
pattern in the direction of crossing at right angles with the chrome thin film 
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12) on this glass substrate 21. 

[0038] And then, the back electrode plate 1 is formed by the following steps. 
[0039] First, after a surface of the glass substrate 11 was washed with an 
alkali-based surface active agent and water, the glass substrate 11 was housed 
in a vacuum tank. Then, plasma treatment called glow discharge was 
performed to remove water of adhesion on the surface. 

[0040] Next, the chrome thin film 12 and the aluminum thin film 13 were 
formed by sputtering without taking the glass substrate 11 out from the 
vacuum tank and also without heating this glass substrate 11 as shown in Fig. 
2. 

[0041] Then, after a positive photoresist (trade name PMER made by Tokyo 
Ohka Kogyo Co., Ltd) 5 was coated over the aluminum thin film 13 and dried 
at a temperature of 90°C, a photomask 6 having a shielding film 61 of a stripe 
pattern was overlapped with this photoresist 5, and the photoresist 5 was 
light-exposed to be a pattern shape through this photomask 6 as shown in Fig. 
3. After that, the photoresist 5 was developed, the light-exposed portion was 
removed, and consequently the photoresist 5 of the stripe pattern 
corresponding to the shielding film 61 was left selectively. 

[0042] And then, the aluminum thin film 13 exposed from a clearance of the 
photoresist 5 still left was removed by etching treatment using mixed acid 
made of phosphoric acid, acetic acid, nitric acid and water, and the chrome 
thin film 12 exposed from a portion in which the aluminum thin film 13 was 
removed was removed by etching using mixed acid made of diammonium 
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cerium nitrate, perchloric acid and water. 

[0043] Next, a photomask 7 having a shielding film 71 of a stripe pattern 
(however, a stripe pattern in the direction of crossing at right angles with the 
shielding film 61 of the photomask 6) was overlapped on the photoresist 5 
still left, and the photoresist 5 was light-exposed to be a pattern shape through 
the photomask 7 (refer to Fig. 4). And then, the photoresist 5 was developed, 
the light-exposed portion was removed, and consequently the photoresist 5 of 
a rectangle shape corresponding to the shielding films 61 and 71 was left 
selectively. 

[0044] And then, the aluminum thin film 13 exposed from the clearance of the 
photoresist 5 still left was removed by etching treatment using mixed acid of 
phosphoric acid, acetic acid, nitric acid and water, and the aluminum thin film 
13 of a rectangle shape accurately corresponding to the photoresist 5 was left 
(refer to Fig. 4). 

[0045] After that, the back electrode plate was manufactured by peeling to 
remove the photoresist 5 still left. 

[0046] In the back electrode plate obtained in such a way, the aluminum thin 
film 13 having light reflectivity and the chrome thin film 12 are provided 
selectively in a portion of a pixel Pi constituting a display screen as shown in 
a partial cross sectional view of Fig. 5 and a partial plane view of Fig. 6, 
while the chrome thin film 12 is provided in a portion between these pixels (a 
portion between pixels) P'i, and the terminal portions (not shown in the 
drawing) and the aluminum thin film 13 are connected electrically through 
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this chrome thin film 12. 

[0047] And then, the liquid crystal display device was made in such a way 
that the back electrode plate 1 was used and overlapped with the observer side 
electrode plate 2, which are integrated by sealing on the periphery, and a 
liquid crystal material is enclosed between both of these electrode plates 1 
and 2. 
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